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Abstract
The conditions under which organizations operate, force them to evolve to adapt to new environments in which they have to operate. To
achieve this purpose, they need to have computer information systems, to help them to accomplish their principal functions and properly
adapt to their structures. Organizational theories suggest that every organization corresponds to a finite number of organizational styles 
according to their nature and mode of leadership, allowing a better alignment of its activities towards achieving organizational goals. In
this way, the implementation of organizational styles is a key element in the process of organizational styles, also known as early
requirements analysis. Based on these styles, this work proposes the development of pattern that allows to guide the construction of 
organizational styles. This pattern is modeled using the language i* and formalized with language Tropos.
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Global Science and 
Technology Forum Pte Ltd
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1. Introduction
An efficient development of information systems recognizes the importance of elaborating previously a business model
[1] [2] [3]. This practice allows us to understand in depth the structure, the goals and the process that must interact with the
zation.
The growing importance of organizational modeling has allowed the development of modeling techniques, such as the i* 
framework [4], which allows to describe an organization as a network of actors who have the freedom of action but that
depend on others actors to achieve their goals and objectives. Based on the framework i*, the project Tropos [5] has
developed a methodological platform agent-oriented for building software systems which consist of five stages. In the
ors,
which depend on each other to meet the goals and plans of the organization.
The models obtained from these methods are of great wealth since they described the organization at various levels of 
detail and from different perspectives, being very useful to specify the characteristics and peculiarities of its information 
[6], that a successful implementation
of an organizational style influences the effectiveness and efficiency of the organization, we consider that the inclusion in
the Tropos modeling process can achieve a better alignment of activities towards achieving organizational goals.
The implementation of the organizational styles within the Tropos methodology has been covered by different research
works; however, the pattern of the Structure in Five used for such works does not meet all the specifications proposed by
Minztberg [6], based on this; so the pattern represents a more limited number of organizations. The proposal of this research
aims to develop a pattern of the Structure in Five, implementing all the specifications laid out by Minztberg, in order to
correctly represent a larger number of organizations.
The paper is organized as follows; Section 2 presents the works that relate the use of organizational styles within a
software development methodology, Section 3 presents the proposed model and the basics of the model; Section 4 describes
an evaluation from the model proposed in [7] and the model proposed here, and finally Section 5 presents the conclusion and 
future work.
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2. Related Work 
Organizational styles have been implemented by different development methodologies, so the purpose for which they are 
used, varies in each research. Here are the most relevant. 
 
The first integration of organizational styles to the Tropos methodology was performed in [7], that research aims to 
facilitate the construction of organizational models represented in language i* by using organizational styles: Structure in 
-Length Agreement, Hierarchical Integration, and Co-optation. 
Organizational styles are evaluated according to quality attributes, also named Nonfunctional requirements (NFR) [8] [9] 
[10]; Predictability, Security, Adaptability, Coordinability, Availability, Failability-Tolerance, Modularity and 
Aggregability. 
Research around works [11] [7] [12] [13] have two versions of model Structure in Five. The most used is found in [7], 
and based on that model, a comparison is made in Section 3, however in [13] a more detailed model is presented, which was 
taken as the basis for developing the model described in this paper. 
Moreover, in [14], the organizational style is used to facilitate decision making and accelerate the creation of 
specifications, making them more understandable. The research is conducted in the framework AMENETIES, where it aims 
to model information systems as social structures. The organizational style that was represented in [14] was Joint Venture, 
which reflects the strategic alliance established between two or more partners. 
In [15], the organizational styles have a similar purpose to the work [7], which represent the entities of an organization, 
their relationships, their functionality, services, and restrictions. The research is carried out in the framework ANEMONAS 
and INGENIAS. The styles used in [15] are: Bureaucracy, Team, Federation, Hierarchy, Coalition, Congregation, Flat, and 
Matrix. These models also implement concepts of organizational units, such as new features, services and standards. 
The purposes of the different research works mentioned above are strongly related, which tells us that the organizational 
modeling has become very important and that the use of organizational styles can provide great benefits for the development 
of this activity. 
3. Model Justification 
The representation of Structure in Five, presented in this paper (Figure 1), is based to some extent on the model of the 
research [13]
specifications that Minztberg proposes, in order to correctly represent a greater number of organizations. The description of 
the new features integrated into the model are grouped and presented according to the actor from which the features are 
derived. 
3.1. Middle Line 
3.1.1 Authorization of decisions. This element is based on the approach of Mintzberg, 
, 
the intention of the Middle Line is well defined, and it depends on the Strategic Apex. Based on the intention of the actors 
are represented as goals [16] [17], the relationship is modeled as Goal. 
 
3.1.2 Proposed improvements. This element is based on the same approach of Mintzberg [6], 
intervenes in the flow of decisions. Flowing up are disturbances in the unit, proposals for change, decisions requiring 
 Mintzberg specification is clear, the action of proposed improvements is performed by the Middle Line 
and presented to the Strategic Apex, so this the element is represented as Goal. 
 
3.1.3 Operational Strategy. Another element, which concerns the Middle Line and we consider to be part of the Structure in 
specification [6], where it is mentioned that one of the functions of the Middle Line is to 
properly direct its, for which Middle Line generates a strategy that should be follow to fulfill the purposes raised in the 
organization.  
Based on this information and that the interest sought is well defined, we integrate a goal type element; in this element, 
the operational core depends on the Middle Line to know the strategy to be followed. 
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3.2. Technostructure 
 
3.2.1 Study of operations. An important aspect to be considered in shaping the pattern of Structure in Five is based on 
al [6] which states, 
out time-and-method studies of the operators' work, and instituting systems of quality control , study carried out by the 
Tecnostructure about the Operational Core is essential to inform the Middle Line about the work done by operators, this 
study is represented in the pattern as a source type element, where the Line Middle depends on the Technostructure. 
 
3.2.2 Development of Special Projects. When  [6], it highlights an important aspect, which 
cites are the analysts concerned with adaptation, with changing the organization to meet environmental change, and 
, based on this, 
we represent the element and named it as 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Representation of Structure in Five 
 
3.3. Support Staff 
 
3.3.1 Auxiliary Task. This element was considered on Minztberg specification [6] which states that, the Support Staff at the 
level of the Operational Core, develops standardized job functions similar to those of the Operational Core, and the 
operational core performs the basic tasks of an organization, which is 
represented as a task type, where the Operational Core depends on the Support Staff. 
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3.4. Case Study 
 
This section presents the case study: DI (Desarrollo interactivo) which displays the usage of the pattern of Structure in 
Five presented in this paper. DI is an organization dedicated to the development of all types of computer systems, mobile 
applications, etc. This organization consists of an Executive Director, Project Leaders, Developers, Graphic designers, 
Vision Specialist, Software Engineer, Reception Staff (Security, Receptionist), and Finance Staff. The Director is in charge 
of the most important aspects within the organization, which is considered as the Strategic Apex. The Middle Line is 
composed of the Project Leaders, which are responsible to make known the work to subordinates, directing projects among 
other functions. The development area is considered as the Operational Core, as they are responsible of the basic tasks of the 
organization. The Reception Staff and Finance Staff constitute the Support Staff, as they provide support functions to the 
organization. Finally, the Graphic Designers, Software Engineers and the Vision Specialist, constitute the Technostructure, 
due to the specialized functions that they perform. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Case study DI. 
4. Evaluation and Comparison 
4.1. Evaluation 
The evaluation considers the NFR specified in [18] [19]. The notations used to evaluate the pattern were taken from the 
NFR framework [18]; +, ++, -, -- and +- which respectively means that they contribute in partial/positive, sufficient/positive, 
partial/negative, sufficient/negative and positive-or-negative.  
 
4.1.1 Coordinativity. The pattern proposed improves coordinativity, because of the new flow of information which is 
provided by the relationships, allowing a greater communication. Taking this into account, the evaluation for this NFR is 
 
 
4.1.2 Predictability. The proposed model defines in each of the hierarchical levels, certain types of relationships; however, 
they do not provide a noticeable improvement as compared to the model proposed in [15]  
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4.1.3 Integrity. The pattern proposed in this paper, presents some improvement, taking into account the new elements that 
allow the actors to be closely related, but the nature of the Structure in Five provides a clearly high integrity, so the result of 
 
 
4.1.4 Adaptability. The Structure in Five consists of five subcomponents, based on this arises the inconvenience that the 
model is restricted to not more than five components, the pattern presented in [15] -
pattern that we propose presents an improvement in this aspect, considering that the new elements added have different 
-  
 
4.1.5 Security. As mentioned above the Structure in Five divides the organization into subcomponents, so the operation 
mechanisms of an organization can be built separately, considering this feature and the concept of security, we evaluated the 
d 
strategies by the pattern prevent obtain a higher security level. 
 
4.1.6 Availability. The pattern of Structure in Five that we propose provides a well-defined workflow, the higher levels of 
the hierarchy are related to intentional dependencies, the intermediate levels contemplate intentional, task and resource 
relations, and finally the lower levels contemplated only task and resource relations. The pattern that we propose establishes 
between hierarchical levels of Structure in Five specific relationships, resulting in a higher level of availability, so the 
 
 
4.1.7 Modularity. The nature of the Structure in Five considers the organization in five modules, allowing to execute tasks 
more efficiently and to gain flexibility in the implementation of them, so the  
 
4.1.8 Aggregability. The Structure in Five pattern configuration includes dependencies between components, generating 
some control by those actors who are dependent. These types of relationships help establish stronger relations, causing the 
exe  
 
Table 1. Model evaluation. 
NFR Structure in Five 
Coordinativity ++ 
Predictability + 
Integrity ++ 
Adaptability +- 
Security + 
Availability ++ 
Modularity ++ 
Aggregability ++ 
4.2. Model comparison 
A comparison between the model of Structure in Five that we propose, and the model in [7] is presented, taking as 
comparison attributes, completeness, correctness, no ambiguity and consistency [20] [21]. The notation that will be used to 
evaluate is the same that was used to evaluated the pattern in section 3.1 of this paper; +, ++, -, -- and +- ; which respectively 
means that they contribute in partial/positive, sufficient/positive, partial/negative, sufficient/negative and positive-or-
negative. The comparison aims to show which model can represent a wider range of organizations. 
In the case of the model presented in [7], and with reference to the specifications made by Mintzberg [6], some of the 
important specifications were not - Regarding 
the attribute, since all model dependencies are clearly defined, there is no conflict between dependencies that may cause 
inconsistency (An example of inconsistency is when a dependency cannot be based on the , which 
means that the dependency has not foundation); however, it was mentioned that the model above does not implement all the 
e 
specifications in the model, the relationships of the elements Technostructure and Support Staff, have a little ambiguity since 
the types of their relationships are the same kind, so the result for non- -
analysis, we can deduce that the correctness of the model proposed in [7], considering that the model is not complete with 
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lt for 
 
 
The analysis performed on the model that we propose in this paper was based on the same criteria used for the above 
analysis. For the case of completeness, the model implemented the significant specifications that the previous model did not 
consider and all the significant specifications proposed by Mintzberg [6], considering the existence of multiples types of 
organization and each of them has their own relationships, the pattern cannot involve all these organizations, this is why the 
has the same specifications as the proposed by Mintzberg and its elements are not contradictory to each other. The model 
that we propose integrates new relationships to Technostructure and Support Staff, trying to make a difference between their 
kinds of relationships, which will remove some of the ambiguity problem presented in the previous model, so the evaluation 
for non-
analyzing the model; we find that the model is complete with respect to the proposed by Mintzberg; however, the model 
cannot cover all kinds of organizations, and it shows a good consistency since all model dependencies are clear and they do 
not show any kind of conflict between them, it reduces some of the ambiguity between the elements discussed above, so the 
evaluation for correctnes  
 
Table 2. Model analysis. 
 Model [6] Paper Model 
Completeness - + 
Consistency + ++ 
Non-ambiguity - + 
Correctness + ++ 
5. Conclusions and Future Work 
This paper presents an organizational pattern based on the style Structure in Five; the organizational pattern was 
developed in the context of the Tropos methodology, the model considered in its structure all the important specification that 
Mintzberg proposes. The purpose of the pattern is to cover a wider range of organizational structures. 
The research presents a case study, where the pattern was used in the modeling of an organization. In addition, the pattern 
was evaluated considering certain NFR, and a comparison was made between the pattern proposed in [7], and the pattern 
that we propose; the comparison aims to show which pattern can be used to represent a greater number of organizations. 
The future work contemplated is to use the pattern that we propose, to develop a method that will identify the degree of 
similarity between a representation of an organization in language i* and the pattern Structure in Five, and that will also give 
support in the development of the first phase of the Tropos methodology. 
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